A group of over 900 patients who underwent coronary arteriography were asked about their akohol intake. The patients who were abstainers or consumed less than an equivalent of 180 ml absolute akohol per week had higher coronary artery occlusion scores than the group consuming more than that amount, though the latter group smoked more and had higher plasma triglyceride levels.
A group of over 900 patients who underwent coronary arteriography were asked about their akohol intake. The patients who were abstainers or consumed less than an equivalent of 180 ml absolute akohol per week had higher coronary artery occlusion scores than the group consuming more than that amount, though the latter group smoked more and had higher plasma triglyceride levels.
Studies dealing with a possible association between alcohol intake and the development of coronary artery disease, or relating alcohol intake to changes in some variables associated with coronary artery disease, have produced conflicting results. Most reports have shown that moderate to excessive alcohol consumption leads to increased blood lipid levels (especially triglyceride levels), in chronic alcoholics (Albrink and Klatskin, 1957; Zieve, 1958; Lieber et al., 1963) , in patients with type IV hyperlipoproteinaemia (Mendelson and Mello, 1973; Ginsberg et al., 1974) , and even in presumably normal individuals (Ostrander et al., 1974; Wilson et al., 1970; Barboriak and Meade, 1968) . Since high plasma lipid levels are usually associated with a higher incidence of cardiovascular disease (Albrink et al., 1961; Kannel et al., 1971; Carlson and Bottinger, 1972) , one might have expected a similar tendency to higher incidence of heart disease in regular imbibers of alcoholic beverages. However, studies relating alcohol intake directly to development of coronary artery disease have failed to show a consistent relation. Most necropsy data suggest either no clear relation to coronary artery disease (Sackett et al., 1968) or less extensive atherosclerotic lesions in coronary arteries of patients with chronic alcoholism than in abstainers (Rissanen, 1974; Wilens, 1947a) .
The apparent discrepancy between the effect of alcohol on plasma lipids and the absence of correlation between alcohol consumption and atherosclerosis may be partially the result of differences in study populations. While the blood lipid studies were usually carried out in populations consisting Received for publication 29 July 1976 mainly of abstainers and moderate drinkers, most of the necropsies were on patients with advanced alcoholism, many of whom had suffered from other debilitating diseases usually associated with excessive chronic alcohol intake (Wilens, 1947b) . The availability of data from a follow-up study of patients who had had coronary arteriograms, who were also repeatedly questioned as to their alcohol intake, gave us the opportunity to study in the same group of patients, both the association between alcohol intake and plasma lipid levels, and the association between alcohol intake and coronary arterial obstruction as shown by angiography.
Methods
A group of 909 male nondiabetic patients had selective coronary angiograms in two Milwaukee hospitals over a 4-year-period. The indications for coronary angiography were angina pectoris, previous myocardial infarction, chest pain on stress test, or chest pain associated with strong family history of heart disease. Each patient answered a self-administered life quality questionnaire which contained questions on the current alcohol intake, including the frequency, amount, and type of alcoholic beverage consumed. The alcohol intake, in ml per week of absolute alcohol, was then calculated using the usual alcohol concentration values (4% for beer, 12% for wine, and 43% for 'hard' liquor). In order to find out whether the information on alcohol intake reflected a regular drinking habit, 413 patients were asked to answer the questionnaire again one year later. An ' The procedure used for these determinations in our laboratory (Kessler and Lederer, 1965; Block et al., 1965) 
Results
To correct for the known association between age and coronary artery disease, the patients were divided into four different age groups (Table 1) . The average coronary artery occlusion score for combined groups (all ages) of the abstainers and moderate drinkers was 145, and this was significantly higher (P < 0.01) than the combined scores of 123 for the patients with high and very high alcohol intake. This negative association between occlusive disease and alcohol consumption was evident for all but the youngest age groups. It is interesting to note that a weekly alcohol intake of 180 ml seemed to be a dividing point in alcohol consumption associated with high and low coronary artery occlusion scores. The patients who were abstainers or ingested less than 180 ml per week had similar relatively high scores. The coronary artery occlusion scores of the two groups of patients who drank more than 180 ml per week were also similar but lower than in the two other groups. As expected, there was a significant increase in the coronary artery occlusion score with ageing of the patients.
To determine whether this negative correlation between drinking and coronary artery occlusion score could be attributed to some change in other risk factors which may be associated with drinking, plasma cholesterol and triglyceride levels, history of smoking, the presence of hypertension, and history of previous myocardial infarction were also considered. Data in Table 2 show that there was a statistically significant difference between the individual alcohol intake groups and average smoking scale, higher alcohol intake being associated with higher smoking scale. There was also a statistically significant difference in plasma triglyceride between the four alcohol intake groups, higher alcohol intake being associated with higher triglyceride level. Prevalence of hypertension, Overall correlation between coronary artery occlusion score and age: P < 0-01.
Overall correlation between coronary artery occlusion score and alcohol intake: P < 0-01. alcohol weekly, since they also had increased plasma triglyceride levels and a high proportion of heavy smokers, and were thus a group which could be considered to be at a higher risk of developing coronary artery disease (Albrink et al., 1961; Sackett and Winkelstein, 1967) . Other investigators observed a similar reduced tendency to develop certain features of coronary heart disease in imbibers of alcoholic beverages. Klatsky et al. (1974) , investigating the prevalence of myocardial infarction in a group of 464 patients, found this to be higher in teetotallers than in regular drinkers. Rissanen (1974) compared the extent of coronary artery lesions found at necropsy in age-matched chronic alcoholics and presumably non-alcoholic victims of accidents. He found significantly smaller areas of fatty streaks in the former group; however, the severity of raised lesions was about equal. Goto et al. (1974) found a delay and reduction in the development of atherosclerosis in rabbits receiving alcohol along with their atherogenic diet. The findings in this study and other published data thus indicate the possibility that ingestion of alcohol may have some retarding effect on the development and progression of occlusive coronary artery disease.
In other studies, however, there was little or no association between alcohol intake and the development of heart disease. Sackett et al. (1968) attempted to correlate the consumption of alcohol with the extent of coronary artery lesions determined at necropsy in 1010 cancer patients but found no significant association. Alcohol intake in their patients was, however, much lower than in this and other studies (Klatsky et al., 1974) . It is possible that some patients with malignant disease consume less alcohol (Bichel, 1959) (Conway, 1968) , reduces myocardial contractility (Ahmed et al., 1973) , leads to other myocardial abnormalities (Wong, 1974; Alexander, 1975) , and aggravates exercise-induced angina (Orlando et al., 1976 
